Relating behavioural deficits to lesion site has long been an important tool for localising the brain bases of cognitive function. Voxel-based methods, based on statistical analyses of structural brain images, allow a major step forward in the effectiveness of this approach. These methods provide a fine-grained assessment of damaged tissue by assigning a continuous value to each voxel over the entire brain. This information, correlated with continuous behavioural data reflecting specific aspects of cognition, offers new opportunities for identifying the neural organisation underlying cognitive function. The research reported here demonstrates the ability of this correlational methodology to differentiate between the neuro-cognitive components involved in word recognition and lexical decision, providing an important new tool for directly linking brain areas to specific aspects of psychological performance.
Introduction
The lesion-deficit approach, whereby a patient's focal brain lesion is related to their behavioural deficit, has been important in developing accounts of the brain bases of cognition (Dronkers, 1996; Dronkers & Lundy, 1998; Damasio, Grabowski, Hichwa, & Damasio, 1996; Tranel, Damasio, & Damasio, 1997 lesion-deficit studies a variety of different methods are used to determine the extent of the lesion, involving either manual tracing of the lesion or more automated methods (Bates et al., 2003; Damasio & Damasio, 1989; Lawrie & Abukmeil, 1998; Mega, Thompson, Toga, & Cummings, 2000) . Irrespective of the specific technique used to assess the lesion, the purpose of the procedure is the same-to judge whether cortical tissue is damaged or intact. This all-or-none distinction fails to capture a much larger range of potentially informative gradations in degree of structural damage. Another limitation is that the analysis is typically confined to specific brain regions, with ROIs driven by lesion locations, rather than covering the entire brain. This makes it hard to detect properties of the overall functional network (Naeser, Gaddie, Palumbo, & Stiassny-Eder, 1990; Willmes & Poeck, 1993) . Additionally, methodologies that depend on observer input for the delineation of a lesion are susceptible to problems of subjectivity and reproducibility. Voxel-based methodologies, which involve voxel-byvoxel analyses of the entire brain, have the potential to avoid
